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OPRQSﬃTUVXWZY6[\T^]`_bac[`dfebYDPRebSgSﬃTh=S-_iajPkdfYRTbl
dmS-_onbT^p^lGqReiYRYRr^T^p^lRaebYRYk_odsp`p\_iYkaTAp
tu]`eovwT[yx{zw|yx
}y_i~R~eb][yqT]`T^ajPRT^]`ajPkTYiUGGVŁac[`ei4T]^biVi~k_onbT^p
D^Rii
x~k]\TT]`TY6[\ds_oŁTY6[`_idfmSﬃTY6[dmpqTkYRT^qCG_IRdmYk_i]\ ]`Ts_[\dmeiY lyei]-¡w~k]\TT]`TYkaT
]`Ts_[`dfebYG¢cl£Tdf[\PRT^]_oSﬃeiYRndmY6[\T]`~R]`T[j_[\dmeiYpg¤¥ei]SﬃeqTsp`¦Łeb]/_oSﬃeiYRn§¡\pw[j_[`T^pw¢¨PRdsajP©_i]\T¡\aei~kdfTApªei
dmY6[\T^]\~R]`T[j_[`dfebYkpZ¢c«¬dm]jpw[`fbl6¨ﬂTpPRe¨CPRe¨C_oY"T­G[\T^Ykp\dfebY"ei®[\PRT¯beGa^_oR°km_i]\-_omme¨ypu[`eT­G~k]\TAp\p_oYG
~k]\TT]`TY6[\ds_oRT^Y6[`_odmmSgT^Y6[(_ipu_/~k]\TT]`TY6[\ds_oT^Yb[j_odmfSﬃT^Yb[¨d±[`PRei°[ﬂpw[j_[\Tb«u²GT^aeiYkqmilbG]`T^q°kadfYkn/[\PRT
¯bea_ok°Rm_i]\bl¨ﬂTDp\PRe¨³PRe¨³[\e´T­~R]`T^p`pp\eiSﬃT§~R]`TT^]\T^Y6[\ds_o(T^Y6[`_odmmSgT^Y6[`pdfYI_´pS-_ifmT]m_iYRni°k_iniTb«
OPkdmpﬂpTAaebYkq-SﬃT[`PReq§¨ﬂei]`µGp(eiYRmﬃei]ﬂ~k_i][`dma°Rm_i](~R]`TT^]\T^Y6[\ds_o4TY6[`_idfmSﬃTY6[`p^lbdmYkaf°kqRdfYRn[\PkTª¨dsqTm
°pTAqDadm]ja°RS-p`a]`df~[`dfebY®«¬Rei]ﬂei°k]~R°k]\~4ebp\TilG¨ﬂT{YRT^T^q-[`eS-_iµiT{~k]\TAadspT{[\PRTŁei~4T]j_[`dfebYkp(ei®T­G[\T^Ykp\dfebY
eb]]\TAq°kac[`dfebY´ei([`PRTﬃ¯iea_iR°Rs_o]`il£¨PRdsajP´S-_¶ﬀPk_¶¯bTg_i~R~Rmdma^_[`dfebYkpŁdfY·eo[`PRT]/qebS-_odmYkp«g¸©T§pw[`°kq
¨PkdmajPﬀ~R]`ei~4T]\[\dmT^pyeou_oYdmYT]`TYkaTei~4T]j_[`dfebYﬀ_o]`T/~R]\TApT^]\¯bT^q"GD[`PRT]`T^q°ka[\dmeiY_iYkqT­G[\T^Ykp\dfebYei
[`PRT/¯iea^_oR°Rs_o]`-dmYb[`]\eq°aT^qdmY[\PRdsp[\T­G[^«(¸©T/~R]`e¯GdmqTT­_iSﬃ~RfTApeo¹_o~R~kfdsa_o[\dmeiYkpeieb°R]]\TAp°k±[jp«
OPkT^p\T_o~R~Rmdsa_[`dfebYkp_o]`T/_om®]`Ts_[\TAq"[\e-¯_o]`dfeb°kpµGdfYqRpeouadf]ja°RS-p`a]`df~R[\dmeiYkp^lTAa_i°kpT[`PRdspyp°Rº-aT^p
[`e~R]`e¯GdmqRTyT­R_oSﬃ~RmT^peo°kpT°R£_oYkq§YReiY-[`]\dm¯Gdm_i]`T^p\°Rf[`p^«¹»ﬀei]`Te¯bT]Aloei°R]p[\°kq-p\PRe¨yp([\Pk_o[ﬂS-_oYG
~k]\TT]`TY6[\ds_o6TY6[`_idfmSﬃTY6[`peok[\PRT[w¨eªµGdfYkqkpS-_¶4TﬂTA_ip\dfmT­~R]`T^p`pTAqdfY[\T^]\S-peoadf]ja°kSﬃp`a]`dm~[\dmeiY®«
x{f_omeiYRnª[\PRT[`T­G[^lb¨Tﬂ[j_oµiTnb]\TA_[¹a_o]`TdfYﬃ~R]`e¯GdmqRdfYRnaebYkp[\]`°kac[`df¯bTﬂqTkYRdf[\dmeiYkp^lb_iYkq[\e/µiT^T~[\PRTApT
aeiYkp[\]`°ka[\dmeiYkp_ipp\dmSg~kfT_iYkqDY_[\°k]`_i®_ip~4ebp`pdmRmTi«
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   Ã Ty~k_i~RdmT](qrAa]`d±[(qRT°­g¥_eiYkpuqRTypdmSﬃ~RfdfkT^]qd4r^]\T^Y6[\T^pudfYr^]\T^YkaTApuYRebYﬃSgebYReo[`eiYRTApl
_i~R~4TmrT^pŁdmYr]`TYaT^pŁ~R]`rr^]\T^Y6[\dmTmfTAp«{YRTﬃdfYRr]`TYkaT~R]`rr^]\T^Y6[\dmTmfTgT^p[qrkYkdfTg~k_o]°RYkTg]`Ts_[`dfebY
kdfYk_idf]`Til;¡qRT-~R]\rr]`TYkaTc¢cl®~4ei]\[`_oY6[p\eidf[qdm]\TAac[\T^SﬃTY6[p°k]fTAp/dmYb[`T]`~R]`r[`_o[\dmeiYkp-¤¥ei°·SﬃeqQmT^pj¦pebd±[
p\°R]{qRT^pyebvwT[jpy_o~k~T^frAp(¡wr[`_o[`pw¢6°RdpebYb[{qRT^p¡\aeb~RdmT^pq dfY6[`T]`~R]\r[`_o[\dmeiYkpw¢j«ªYﬀYRTn6_o]jqT/q °kYﬀTYh
p\TSRmTyqT{qebYRYRrTApei°k]\YRd4peb°kp¹s_Łei]`SﬃTyq °kYRT[\Pkrei]`dmTyfebnid6°RTb°kTyfTAp¹eb]\S°RfTAp¯G]`_idfTAp¹~eb°R]umT^p
SﬃeqQ^fTApqRTﬂs_ª[\PRr^ei]`dfT6°RdRp\eiY6[SﬃdmYRdmSﬃ_i°­~4ei°R]uaT[\[\T]\T^m_o[\dmeiY®leb°gqReiY6[°kYRTaei~kdfTT^p[¹SﬃdfYRdmS-_omTi«
{YRTﬃ~R]`TSﬃdfQ^]\Tg¥_eiY©aebYkpdsp[\Tﬁﬀ"_i°RniSﬃT^Yb[`T]mT-¯iea_iR°Rs_odm]\Tg_kY·qTg[\]j_oYkpei]`SﬃT]Łm_¯_o]`ds_oY6[\Tgm_
~kf°kpaeiSﬃ~RmT­Til£qrkYRdmTﬂﬀ"ﬃ _odsqTﬃq r[`_o[`p^l£TY´m_D¯¶_i]\ds_oY6[`Ts_D~Rm°kpp\dfSﬃ~RmTgqRrkYRdmTﬃqdf]`T^a[\T^SgT^Y6[ŁT^Y
[`T]`SﬃT^p(qRT{SﬃeqQmT^p^« Ã T[[`T{Sﬃr[`PReqT{~4T]`SﬃT[ﬂ_i°kp`pd~k_o]\eidsp(qTŁpdmSﬃ~Rmd±kT^]( r[\°kqRTªq °RYRTªdfYr^]\T^YkaT
~k]\rr]`TY6[\dmTmfT[`ei°[TY-]`T^p[`_oY6[(qR_iYkp¹mTyS! SﬃT[wG~4T{q dfYr^]\T^YkaTb«"_p\T^aebYkqTSﬃr[`PReqTy~4T]`SﬃT[qT
p\T(aeiY6[\T^Yb[`T] q# °RY¯iea_iR°Rs_odm]\T]`r^q°Rdf[~4ei°k] T­~R]`dmSgT^]®°RYRTdfYRr]`TYkaTu~R]`rr]`TY6[`dfT^fmT(qebYRYRrTb« Ã T[[\T
Sﬃr[\PReqTŁYRT/aebY6¯GdmTY6[$6°RTŁ~4ei°R]qTApdmYr^]\T^YkaTAp~k]\rr]`TY6[\dmTmfTAp(~_o]\[\dsa°RmdfQ^]\TAplGS-_odsp$b°kd®pebYb[[\]`Q^p
°R[\dmfdspr^T^pyqk_oYkps_ﬃfdf[[`r]j_[`°R]\Ta^_o]s_-adm]`aeiYkp`a]`dm~[\dmeiY"T^p[{aeiYaT]`YRr^Ti«&%yeb°kpyaeiSﬃSﬃTY'eiYkp~k_i]y°RYRT
qRT^p`a]`df~[`dfebY§~R]`r^admp\TªqTApﬂei~4r]j_[\dmeiYp(Yk_o[\°R]`TmmT^pﬂ_ip`peadmrTAp(ﬀm_]\rAq°ka[\dmeiYDeb°ﬀﬃ T­G[\T^Ykp\dfebY"q°"¯ieoh
a^_oR°km_idf]`Til¶T[uaT[[`T~_o]\[\dmT~4T°[up
 _i~R~Rmd)6°RT^]ﬀªRdmTYﬃq _o°[`]\TApqebS-_odmYRT^pqTﬂm_ªmeinid6°RT(~k]\eb~e6pdf[\dmeiYh
YkTmfT6°RT dmYr]`TYaT~R]`rr]`TY6[`dfT^fmTi«%yeb°kpr[`°kqdmeiYkp¹T^Ykp\°Rd±[`TTY-qr[j_odm'6°RTmmT^p¹p\eiY6[¹fTAp~R]\eb~R]`dfr[\r^p
am_bp\p\db°kT^puqTApudmYr]`TYaT^p(~R]`rr]`TY6[`dfT^fmT^p(T[ﬂqRT^pu]`Ts_[`dfebYkpuqTª~R]`rr]`TYaT*6°Rd4pebYb[~R]\rApT^]\¯brTAp¹~k_o]
aT^pT­G[\TYpdmeiYkpT[{]`r^q°ka[\dmeiYkpqR°ﬀ¯iea_iR°Rs_odm]\Tb«u|{T/YRebSR]`T°R­DT­TSﬃ~RmT^p{q °R[\dmfdsp\_o[\dmeiYqTaT^p]`rh
p\°Rf[`_o[`pﬂpebYb[qeiYkYRr^p^l+b°kdeb°R]`YRdmp`p\TY6[qTAp]`r^p\°Rf[`_o[`pYRei°R¯bT^_i°­gYkeiY§[`]\dm¯Gdm_i°­£«Oei°paT^pT­TSﬃ~RmT^p
aeiYkaT]`YRTY6[uqTAp¹adm]`aeiYkp`a]`df~R[\dmeiYkp^lS-_odspfTAp¹Sﬃr[\PkeGqRT^p¹~R]`r^p\TY6[`rT^p~4T°k¯iTY6[up
 _i~R~Rmd)6°RT^]&ﬀ/q _i°[\]`T^p
dmYr^]\T^YkaTAp~R]\rr]`TY6[\dmTmmT^p^«uWZ£¥_o°R[{q _idfmmT°R]jpYRei[\T],6°RT/Ykeo[\]`T/r[`°kqT/SﬃeiY6[`]\T/aebSﬃSgT^Y6[{qT/YReiSgh
k]\T^°kpTAp¹dmYr]`TYkaT^p¹~k]\rr]`TY6[\dmTmfTApuqTApuqT°R­[wG~4T^pu~4T°k¯iTY6[( [\]`T[\]j_iq°kd±[`T^puqTy¥_ebY-Yk_[`°R]`TmfTT^Y
[`T]`SﬃT^p/qT-adm]jaeiYp\a]\dm~[\dmeiY «gOei°[_i°´meiYknqT§aTg[\T­G[`Til Ykei°kpŁeb°R]\Ykdmp`pebYkpqT^pSﬃr[\PReqTApaebYkpwh
[`]\°ac[\dm¯iTApl;YReb°kp_[\[`_iajP_oY6[-ﬀ"nb_i]`qT^]ªaT^paebYkpw[`]\°ac[\dmeiYpª_i°kp\p\d¹pdmSﬃ~RmT^pŁT[/qdm]\TAac[\TAp.b°kT~4ebp`pdmRmTil
_okYqT~4T]`SﬃT[\[\]`TTYﬀ~k_i][`dma°RmdfT^]y°RYRT°R[\dmfdsp\_o[\dmeiYqTYRebp]`r^p\°Rf[`_o[`p~4ei°R]ªfTa_osa°k_o°R[\eiS-_o[\db°kT
qRT^pdmYr]`TYkaT^p~R]`rr^]\T^Y6[\dmTmfTApaeiYaT]`YRr^T^p^«
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